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DETAILED ACTION 

1 . The Amendment filed on May 1 , 2009 lias been entered. Claims 1 -20 are now 
pending in the application as claims 13-20 are newly entered. 

Response to Arguments 

2. The previous objections to claims 7 and 8 are withdrawn in light of Applicant's 
amendment correcting typographical errors. 

3. The previous rejection of claims 1-12 under 35 U.S.C. 103(a) as being 
unpatentable over Loercks in view of Koster and Figlar has been withdrawn. 

4. Applicant's arguments have been fully considered but are moot in view of the 
new grounds of rejection. 

Claim Objections 

5. Claims 7 and 1 2 objected to because of the following informalities: In claim 7, 

Examiner suggests deleting "(7)" In element (e) for uniformity. In claim 12, "poly 
hydroxyl butyric acid" should be "poly hydroxy butyric acid." Appropriate correction Is 
required. 

Claim Rejections - 35 USC § 112 

1. The following Is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-2 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 
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3. Regarding claim 2, the use of "preferably" renders the claim unclear as to 
whether or not the claim is further limiting the range of claim 1 . 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. Claims 1-20 rejected under 35 U.S.C. 103(a) as being unpatentable over 
FIglar et al. ("Figlar", US 6779529) in view of Loercks et al. ("Loercks", US 
6062228) and Zhuang et al. ("Zhuang", US 6814786). 

9. Regarding claim 1 , Figlar teaches the filtering material is arranged in alternatingly 
succeeding layers (see Figs. 2-4) comprised of any filter plug known in the art and 
activated carbon and the layers are stacked transversely with respect to the direction of 
gas flow (see col. 1 , line 66 to col. 2 line 12; filter plug can be any filter plug known in 
the art... activated charcoal). Starch and/starch based polymer mixtures are known in 
the art as filtering materials as taught by Loercks (see abstract; starch or its polymer 
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compositions). Figlar is silent as to the filter channels being open in the direction of gas 
flow and having a diameter in the range of about 50 m to about 1 00 m. Zhuang 
teaches that the maximum preferable cross-sectional dimension of the flow channels is 
from about 0.1 mm to about 2 mm, which encompasses the upper limit claimed (col. 8, 
lines 37-40; maximum... preferably from 0.1 mm [0.1mm = 100 //m]). Zhuang also 
teaches the filter channels are open in the direction of gas flow (col. 5, lines 50-52; flow 
channels can be parallel to the axial direction). It would have been obvious to one of 
ordinary skill in the art to include the filter channels of Zhuang as flow channels increase 
the total surface area for sorption of gas-phase constituents (see Zhuang, col. 8, lines 
43-46). 

10. Regarding claim 2, Zhuang teaches the filtering material comprising continuous 
filter channels (see Fig. 1) extending substantially in the direction of the gas flow, 
wherein the diameter of the filter channels preferably lies in the range of 50// m to 
100// m (col. 8, lines 37-40 [as discussed above]). 

1 1 . Regarding claim 3, Figlar teaches a filter plug forms a base material for the 
activated carbon (see Fig. 2-4). As discussed above, starch and/or starch-based 
polymer mixtures are known in the art as filtering materials. The filter plug is stacked 
with the general adsorbent material [which Figlar provides for an example, activated 
charcoal] forming a base material (see col. 2, lines 5-12). 

12. Regarding claim 4, Loercks teaches the starch and/or starch-based polymer 
mixture is a foamed material or a fibrous material (see abstract; fibers, films, or foams 
prepared... starch or its polymer compositions). 
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13. Regarding claim 5, Figlar teaclnes the activated carbon is an activated-carbon 
powder (see Figlar, claim 1, (b); high surface area... activated coal-based carbon). 
Loercks teaches the foamed material or the fibrous material. As Figlar teaches the use 
of any filter plug known in the art, it would have been obvious to use a foamed or fibrous 
material as a base material for the activated carbon as foamed or fibrous material is a 
known filtering material in the art as taught by Loercks. Also, it is known in the art that 
activated carbon can be in granular or powdered form. As for example, see Xue et al. 
(US 2003/0200973), (para. [0004]; commercially available adsorbing materials are in 
granular or powder forms). 

14. Regarding claim 6, Figlar teaches the filter plug can be made from a variety of 
materials or a combination of materials including cellulose and cotton fibers (see col. 3, 
lines 22-35; fibrous material... cellulose... cotton... combinations thereof). The MPEP 
states: where the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation (see 
MPEP 2144.05). Therefore, it would have been obvious to one of ordinary skill in the 
art, through routine experimentation, to include the natural fibers in the amount of about 
5%. See also In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 

1 5. Regarding claims 7 and 8, Loercks teaches a method for manufacturing a filter 
element comprising the steps of: (a) continuously supplying a metered mixture of starch 
and/or a starch-based polymer mixture as well as further additives into an extruder 
system, (b) heating and kneading the mixture at a defined temperature and pressure 
regime for forming a melt, (c) extruding the melt through a nozzle, (d) forming an 
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extruded product having an air-permeable configuration, (e) compressing tlie extruded 
product and forming a filtering material as an endless filter, (f) separating the extruded 
filtering material into portions, and (g) forming a filter element comprised of at least one 
filtering material portion (see claim 1 ). 

16. Further regarding claim 8, Loercks is silent as to element (g). Figlar teaches a 
filter element consisting of two or more filtering material portions and each comprising 
an activated carbon layer between subsequent filtering material portions (see Fig. 4). It 
would have been obvious to one of ordinary skill in the art to use the method of Loercks 
to manufacture the filter element as it would predictably be an effective method to make 
the filter element. 

1 7. Regarding claim 9, one of ordinary skill in the art would appreciate that filter 
channels are introduced into the filtering material portions before forming the filter 
element as it would be less efficient to introduce filter channels into the filtering material 
portions after forming the filter element. As for example, Koster (US 4291712) teaches 
filter rods exposed to laser beams prior to being cut to filters (col. 1 , lines 57-60). 

1 8. Regarding claim 1 0, Zhuang teaches the filter channels are formed by laser 
beam (col. 1 1 , lines 47-55; flow channels can be formed by a suitable process such 
as... laser machining). The motivation to include flow channels was discussed above. 
This teaching provides a suitable process for forming flow channels. 

1 9. Regarding claim 1 1 , Loercks teaches the filtering material is formed of starch 
foam, a biopolymeric film or a starch polymer film (see abstract; wherein fibers, films, or 
foams prepared in an extrusion method from biopolymers based on thermoplastic starch 
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or its polymer compositions). As discussed above, Figlar teaches that any known 
filtering material can be used for the filter plug. 

20. Regarding claim 12, Loercks discloses as admitted prior art that further additives 
are poly hydroxy butyric acid (PHB) (see col. 1 , lines 35-38; preparation and use of 
biodegradable cigarette filters, which are prepared... polyhydroxy butyric acid (PHB)). It 
would have been obvious to one of ordinary skill in the art to include the biopolymer 
PHB in the preparation of a filter tow as it would predictably result in increased 
biodegradability (see Loercks, col. 2, lines 12-17). 

21 . Regarding claim 13, Figlar teaches the filtering material is arranged in 
alternatingly succeeding layers as discussed above in the rejection of claim 1 . Also, 
Loercks teaches the filtering material contains starch and/or a starch-based polymer 
mixture as discussed above in the rejection of claim 1 . Figlar and Loercks are silent as 
to the plurality of pores and/or filter channels aligned partly transversely relative to the 
direction of gas flow. 

22. Zhuang teaches filter channels aligned partly transversely relative to the direction 
of gas flow through the filtering material (see col. 5, lines 50-58; the flow channels can 
be non-parallel to the axial direction). It would have been obvious to one of ordinary 
skill in the art to align the filter channels partly transversely as Zhuang teaches that 
increasing the tortuosity of fluid flow enhances the removal of gas-phase constituents 
from a gas stream (see col. 9, lines 1-4). 

23. Regarding claim 14-16, Zhuang teaches the filter channels are generally aligned 
in the direction of gas flow (see Fig. 1) as discussed in the rejection of claim 1 above. 
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extend all the way through the filtering material (see Fig. 1) as discussed in the rejection 
of claim 2 above, and have a diameter in a range of about 50 // m to about 100 ju mas 
discussed in the rejection of claim 1 above. 

24. Regarding claim 17, Figlar teaches the filtering material is arranged in 
aiternatingly succeeding layers as discussed above in the rejection of claim 1 . Figlar 
teaches the Also, Loercks teaches the filtering material contains starch and/or a starch- 
based polymer mixture as discussed above in the rejection of claim 1 . Further, Zhuang 
teaches the filter channels extending through the filtering material as discussed above 
in the rejection of claim 1 . 

25. Further regarding claim 17 and regarding claim 20, Figlar teaches the natural 
cellulose fibers including cotton as discussed above in the rejection of claim 6. The 
limitation of the inclusion of 5% natural fibers is also discussed above. 

26. Regarding claim 18, Zhuang teaches the filter channels are generally aligned in 
the direction of gas flow (see Fig. 1 ) as discussed above in the rejection of claim 1 . 

27. Regarding claim 19, Zhuang teaches the filter channels have a diameter in a 
range of about 50 // m to about 1 00 ju mas discussed above in the rejection of claim 1 . 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL LEE whose telephone number is (571 )270- 
771 1 . The examiner can normally be reached on Monday-Thursday, 7:30-5:00, 
alternate Fridays. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571)272-1226. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. U 

Examiner, Art Unit 1791 



/Joseph S. Del Sole/ 
Supervisory Patent Examiner, Art Unit 1791 



